Supplementing
late-summer native shortgrass range with 1.5 lb of cottonseed meal or 1.5 lb of sorghum grain resulted in similar lo-year average gains with yearling steers. During seven of ten years the steers receiving sorghum grain gained as much or more than cottonseed meal-fed steers.
In the other three years animals fed cottonseed meal gained more during the supplementation period. This work indicates the occurrence of significant interactions in supplementation studies on native range in areas with variable climatic conditions. Specifically, the experiments suggest that if rainfall has been high and lush grass growth is present during late summer, animal response to a high protein supplement is greater than to an energy supplement.
On the other hand, supplementing with grain ap pears as beneficial and less expensive than cottonseed meal in dry years. Tests conducted from 1949 to 1956 (Launchbaugh, 1957 ) showed a growth response by yearling steers to supplementing moderately-grazed native shortgrass range with 1.5 lb/head of 41% protein cottonseed meal daily during August, September, and October.
Steers receiving the supplement gained 20 lb/head more than the unsupplemented lot during August and September, and by November 1 were 46 lb/head heavier. However, unsupplemented steers lost 18 lb/head during October, while those fed the supplement gained 8 lb/ head, accounting for a large part of the net difference in gains. The addition of cottonseed meal increased steer gains every year except one, a year with nearly twice the average annual precipitation which favored green forage production the entire grazing period.
The tests were modified in 1956 to compare sorghum grain with cottonseed meal as a supplement to native grass for yearling steers during the last two months of a five-month grazing season, May 1 to October 1, to determine if a less expensive energy supplement could be used in place of the more costly protein supplement.
Studies reviewed by Oelberg (1956) is common when domestic animals are wintered on such forages (Knox and Watkins, 1958; Nelson et al., 1955; and Smith et al., 1967) , but is not generally practiced during the latter stages of forage maturity.
In addition to the cited studies at Hays, experimental work in Oklahoma indicated that feeding as little as 1 lb/head per day of cottonseed cake to yearling steers on native grass after July 1 increased gains above those obtained when steers received no supplement (McIlvain, 1959) . Otherwise studies comparing protein and grain supplements on native grass have placed major emphasis on feeding fattening rations to two-and three-yearold steers during most of the summer grazing season.
Experimental

Area and Procedures
The experimental area is part. of the Fort Hays Branch Station of the Kansas Agricultural Experiment Station at Hays, Kansas. The pastures used varied in topography due primarily to seasonal drainages running nearly the entire length of each pasture. The lowland vegetation of the narrow intermittent water courses graded rather sharply into the more typical shortgrass type on the upland described by Albertson (1937) . Dominant vegetation was a shortgrass matrix of buffalograss (Buchloe dactyZoides (Nutt.) Engelm.) and blue grama (Bouteloua grucilis (H.B.K.)
Lag. ex Steud.) with a discontinuous overstory of western wheatgrass (Agropyron smithii Rydb.). The latter occurred in variable patches over the higher terrain, but became a more uniform stand on the lower ground along the drainage systems. During 1957 to 62 western ragweed (Ambrosia psilostachya DC.) was abundant. throughout the vegetation complex, but was scarce during 1956 and 1963 to 65.
The experimental area weather is typical of the Great Plains. The climate is characterized by large deviations from the mean in rainfall and temperature, with annual extremes in climatic conditions. Thus, spring, summer, and fall may be relatively cool and moist or hot and dry, and winters may be mild to cold with little or no snow, or heavy snow covers may remain for several weeks.
A pasture that previously had been moderately grazed during the summer was divided into two 146 LAUNCHBAUGH 35-acre pastures in the spring of 1956. Division was made so that shape, plant composition, and range sites were comparable.
Ten yearling steers were placed in each pasture about May 1 and kept there until about October 1. Based on previous experience, the pastures stocked at this rate would be moderately to lightly grazed except during extreme drought years. The study was conducted 10 years, 1956 through 1965. Before 1962, the steers had been wintered in dry lot on sorghum silage-sorghum grain-alfalfa hay rations and were in fleshy condition when put to pasture.
From 1962 through 1965 the pastures were stocked at the start of the grazing season with steers that had been wintered on native shortgrass pasture supplemented with alfalfa hay and sorghum grain and were typical of stocker cattle.
The steers were weighed after an overnight shrink before going on pasture, at monthly intervals, and at the end of the grazing period.
After the August 1 weighing, steers in one pasture were AND BRETHOUR fed 41% cottonseed meal at the rate of 1.5 lb/head per day, while steers in the other pasture received 1.5 lb of rolled sorghum grain. Supplemental feed was placed in bunks daily and feeding continued until the close of the grazing season on approximately October 1. Supplemental rations were alternated each year to help minimize pasture differences.
Standing growth samples were hand-clipped monthly to the estimated grazing height from 10 random locations in each pasture for crude protein content analyses on a dry matter basis. Each collection included two classes of herbage, a composite sample of buffalograss, blue grama, western wheatgrass and intermixed old growth, and a separate sample of western ragweed.
Subsamples were bulked monthly by class for analyses.
Results and Discussion
Average gains for the IO-year period were similar under both types of late-season supplementation, both prior to and during feeding (Table  1) . Except for the last year, pre-supplementation gains were higher on one pasture compared with the other, but gains within years were not significantly different during this grazing phase. Steers receiving sorghum grain gained as much or more than those fed cottonseed meal during the supplementation phase seven of the ten years. The other three years, animals fed cottonseed meal gained significantly more during the supplementation period. Estimated forage remaining at the end of the grazing season exceeded 1,500 lb/acre each year except 1956 when there was approximately 300 lb,/ acre. Thus response to supplementation did not appear to be confounded by forage shortages.
Forage intake measurements were not made, but usage appeared heaviest on western wheatgrass, followed by blue grama and buffalograss, and least on western ragweed.
Although a protein supplement produced more response some years while an energy supplement was just as effective in other years, a relationship between animal response and an independent variable was not readily apparent.
It might be assumed that a greater response to protein supplementation would indicate a protein deficiency in the available forage. Crude protein content of randomly collected total forage samples shown in Table 2, however, did not indicate any clear relationships between low protein of the forage during the latter part of the grazing season and differential responses to kind of supplementation.
The correlation coefficient between herbage crude protein content and steer gain response to protein supplementation was r = -.32 (n.s. rather than an energy supplement during several years when grain appeared as effective in producing gain as cottonseed meal. This disparity may be partially explained by the selectivity of grazing animals in their foraging habits.
Studies by Cook and Harris (1950) In the present study the consumption of unknown quantities of high-protein ragweed (10 to 15% crude protein in August-September) plus expected protein differences in selected grasses and grass parts suggests that steers probably consumed a diet with a protein level unrelated to the level in the hand-clipped samples. Thus it may be concluded that range plant quality analyses per se are of little value in predicting performance of animals grazing on the range that produced the samples for analyses.
The three seasons of 1958, 1961, and 1962 when protein was superior to an energy supplement were exceptionally favorable for forage growth throughout the entire growing season. In contrast to the other years, vegetation was never under drought stress, but was lush from the beginning of spring growth until the first fall frost.
It is difficult to relate animal performance to a nonobjective character of range forage; however, animal response appeared to be closely associated with the amount of July-August precipitation, which greatly influenced forage growth (Table 3 ). The correlation coefficient of precipitation during these months with difference in gain on cottonseed meal supplement over that of sorghum grain was r = 29 (p < ,005).
A possible explanation for this phenomenon is that in years of high summer precipitation and rank forage production, forage protein intake is lower per unit of dry matter despite selective grazing of steers. Therefore supplemental protein toward the end of the grazing season is beneficial. When plant development is limited more or less by lack of soil moisture, protein intake appears to be satisfactory so energy is the limiting factor. Since in seven of ten years sorghum grain was as effective as cottonseed meal, perhaps some of the cottonseed meal protein was converted to energy and grain sorghum supplied both protein and energy. Under such circumstances energy needs may be more economically met with a grain supplement. There appeared to be deviations from the established trend of summer rainfall and need for supplemental protein in 1957 and 1965. July-August precipitation amounts were approximately one inch above average those years and some responses to cottonseed meal might have been expected. Al-
